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(57) Abstract: Conventionally, there have been 
problems as described below. Most of the resist the 
w.nng material, and the process gas needed for the 
plasma treatment are wasted in the manufacturing 
process of a wiring by the conventional lithography 
Since evacuating means such as a vacuum apparatus 
is necessary, it is unavoidable that the scale 
of the system is large, thereby increasing the 
manufacturing cost accompanying an enlarged 
substrate to be treated. According to the invention, 
a method is adopted in which droplets of the resist 
or the wiring material are jetted in a straight line 
or a dotted line directly onto a required portion of 
a substrate so as to draw a pattern. A method is also 
adopted in which a vapor-phase reaction process 
such as ashing or etching is conducted under the 
atmospheric pressure or under a pressure near the 
atmospheric pressure. 
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' #& (Pb (Zr, Ti) 0 3 ) ^©IfXl/JES^&WrSffimm^S 2 0 6?: 
SBSbTVi^. dCDfctfK @6<JCD/X;i/^BBtt$nfeJEm^5 2 0 6 ld«JE 

10 0 2. =Fmm&5 2 0 3, «M£j&£ta&5 2 0 4, *Pffi^5 2 0 5 

0 2 2 (B) latEAy H 5 2 0 1 ©SKfig««aiNp©^3E^I*^Ufc^«H 
Xfe^o Ay F 5 2 0 1 «X*3 J; IX Y^fS] Affile t^Kj-r^> ZL t^T^Su <h 

20 mm&£M\zmtet£&*>mM'?z>z\£'v. 022 <b> K^-r^sfctt- 
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M2 3<D (A) ~ (C) \$m2 2\Z&\-fZ>'\y HOJl^^I^ttbfct) 
. <DX$>Z>o 023 (A) \t. s\y F5 3 0 1 j£M^M?S"©St?L 5 3 0 2 ^> 
t£ttfcS##J&@2«T&3o iltl{C^UEI2 3 (B) A7Hj£^5 4 0 

9 ^X^fc©g3gTab^>o 02 3 (B) ©±5^7^5 40 Uffl^Si:, 
£ 0 Sfci2 3 (C) j£«iftStft&±Tte&^fcK«T?*£. ZLOmW 

10 Ttt> ±«Mit?L5 5 o 2^e»«Mm mm^z-owxTommm. 

15 ££fc#t«L5 2 0 7£»IS#J5 1 0 2\ZttVX&tbizmm'TZ>Z\LT\ 

mmmm\zmffi&i%&%~3rtxmuvT*>&^<, mw.m&U'w H5io6t 

Vote's y F£*H»5 1 0 7 Jcfl r «-r^M#4^icJ:0M^$-ti:T i b^Vib, 
s\y F 5 1 0 6 IZ&ttZWtffi^MJL 5 2 0 7 ©J^KfE****^*** i£*ffi*r^$- 

s*x«fitt$"&T , ba^. ±$dm^^rcmm<omu\z^r) % t^iisi 
20 o 2(D^m\zMT^mM^nr^mmt<Dmn^mmT^z\tx^ mmo&fa 
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3^ ^mffiSfe«^mHi£^T (5Torr~8 0 OTorr) Tff 5 H i3&«T?*'*. 
Ji8BttSlfi«ltSS«8 0 0TorrSflE©»JETT«a(t©«*»«ff5 2:fcfe 

{sm-t & n t a* *j m t & z> o 
10 «rr». 024 (a) tt, ^Bj^^^Tffl^e>n^>y^XT^s^«©— #i 

©±fiT$D, 02 4 (B) fiSffSa-rfe^o RS^^ViT, ^7ir^h^l 

#>yh7-A) 2 Ot^D^X^Ilil 8lcMt§. figi*^ 1 7 £Bt& 
XT^iftl 2,:/^X' : <'3S£^l 2 MStSMH 4 a. 1 4 b, 

20 i 3 <D&m&fx o&m^wt 1 5 zn&o&r^&mtzfa dt, 
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^7X-7^ii 2}itiiii 3 (Dmm.jjmzmwisnrci'-fr 1 4 a, 
fern-?** sfefii^i &m^mi siz&vnmjjmz&mTZo m 

r/^x^as&^ai 2(Dmm\z-z>^xm2 5&m^xmw~?2> 0 m 
B125 (b) — (d) izfemwffiVKDnmvmmm&TK-?,, 

10 BI2 5 (B) iZ^X. M^'XOi^SiL/, 2 1, 2 2ii7M-^ 

tfiM7k<Dmmiz&K>mmmz%tmmw%:ft vm^<Dtm^m±vx. mm 

15 &3gKl £ fc£^^©fS]±^pJig<*:&£o ^2©ii2 2(l fg 1 <D«@ 2 1 (DM 

tI2©fg2 2ft -?-(D$fe>®{c:yX;w<D^xo«gp^wr^R^^^wr 
20 ^5-r&£. ^o^ra^jm^ktam^n, ^^)^m-ei«Mm«^2 $\z&k> 

^1(D1S2 KCIMIE (10~5 0 0MHz) /WiDStlSt, «uf2£ 
ffl&Hz7?X^ri)m£.-?Z>o "tUX, z\<D77X~?\z&r ) ±f8.-£ti2>'(*>, 
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X^X(?5««StPi:^^)i^Pi:^iefll«^ 3mm^T> U < fct 1 mmJ£TF> 
5 «fc0« : ^U<tt0. 5ramTO^^. mzmm&MfeT Z>frtb<D J £>'9-&n 

Mft^ft5mm@ i m<Dmmiz£t£>T£xm'&Wi7£irz> e site. #x 
miR^n^o is zizznzmwvrc.mm.fi x&m&v. mm^^^>z\fvfi7, 

£fc> 02 5 (B) ^«if@^S75:^ni©^^-/^X^^#©l 2?£@2 
5 (C) CD) IZTjkTo 02 5 (G) tt, Il©tS2 10MI20tg2 2 
15 <fcDt>fi<* M.-Of&l<DnM2 l#iW»«fttbt*D, 02 5 (D) 

t^-ry ^x^fg^g: i2tt ^i 2 i 2 (Dmm 2 2 ©p^-c^g 

*mEEXte*§UE5fi# (5Torr~8 0 OTorr ©EE2liOT£V>-5o) TTlbf^-r 

m^zm-sizfe. >&f&mz?-* >nhxm4kv. ^■^>;^^mm^miz-r^> 
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SI/jNbfcX^— XTilB&fr^ Ht3B«T#fc. 

nfr—jso^m&mmv. m^*'&*<D^mz&ik&z\£%inm-z$>z>&* # 

15 <^Jfi©JglB3) 

^^I®fi3it '£tt6»giu tragic, Bfs<D**MX©#7;*« 
20 jscd^m 2 :fc^^f«u&:y 5X^mm&ff o -x^x^mmmm^mmvx 
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Itll 0 1 2&f&m-tZ> (07 (A)> (B))» $Z\Z. MtOfil, 

^g£J}H>T, iill 0 1 2 £SiRtfJK:x-/^>£f-r & (07 (C»o Mffi 
X-/^>^fc£, ^^LSSISl 0 1 lfect^^X^^l 0 1 3 £0 7 

5 (O Ksms^ep^ft (s^^iri) icffi^ttK:^i& x-/^ 
j^Bfttfc^x^as&fr 5^7X7jfflisisivifc*^T?tt, 07 (e) 

10 § (i7 (D))o 

o 

^ ^ > A*£#: Id iO fc £ € £ b , 0Btf^"e (D®M £. & o fc. 
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fern, zl <Dm<D&fr \z *?m <Dm^mmm.mmm * it te&ftimm&mm. &m 

8 (A), (B))o 0 2 2H *fca*K^aft«*IWO*«*«i« 

x%&<. s^r^u;^#U-f 5 H^©w«*«M»*tT'bSvv. 

ICS! 1 0 2 3*^t5 (0 8 (C))„ il 0 2 3lt l£tC^i£tf&X&£?£ 

mkrt?->(D&fthtz&&o\zMj&'Tz>o mmmi o 2 2^0^^^ 

15 mrnmi 0 2 3femmzmj&isX'b0L\,*Vs ^©s^xfcjt^o *h;ifw 

mil 0 2 2Tic#mi^ ; &@aeb, 8u&.jgjft«ttic& 

h*-)\'£Tz>z\£i$-v&z>o mmmi 0 2 3oitttf^-^^tt 

20 z\ <dm 1 0 2 3 otz, m^mmmmmm^rcin^mmmmmm 

1 02 4H ®8 (D) <D^X^-r<fc"3lC«n i SS1£l 0 2 1 £ffl$&}\Zj£ 
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mm\z&vtmmm:&mw<DmffimK^y h i o 2 is (f) 
Epoipcsiiisi 021 t=fs^«iic^-r^o 1102 3&m.m-effifr 

(08 (DK 08 (F))o iig&l 0 2 3^ItJ;oTifc$n, 

5 gaii/^^->i 0 2 5^H$n^> (08 (e))o 

mm&i 0 2 3<D^&&z$mis&wim(Dmz&K>i£mwr-?z>z.L'T?. nm& 
<mffi*mmzmttz\}i&'v%z>o mm^i 0 2 3oijg*«fcix^$«, 

-5 21 1 3&*£ (D«£E4J!L3B & ft £ gK \Z it L B'b b Tc X 

(«t©»i5) 
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g£JBV>T, ThU^^Cfil 0 3 2&m$*-$~Z> (09 (A), (B))o fcfcffi 
mmWLl 0 3 l«)!/7^IttS^Tt),SII^t5lttfeoT i b^^ 0 
i^TtllS^l O 3 l&Z&Wmi 0 3 2±td^mi 0 3 3 £*tJ8*r&. 

5 m-e&oTfc&v>o sfciii o 3 3fomm%k<D¥-mtm^&^Th. lcd/i 

^;KDmx@T^ $ *l£ SBftl8H> 5/—; & o T *> & . 

10 (mnmi) 

mm&m^tc. ^^m^m^mm^m^^mm-r^o jut, es&^rsu 

15 b^^X* (TFT) <D{1fMJ5&X'&2><, 

m^«it-r^e:^T? v y—bmm^mm2 0 02, ^s*@s:^saii2 0 0 

20 3 £J12jrr<5 (010 (A)). ^-hm@RtX@B^2 0 0 20^1*5-5 0 
^{C, y- 0 0 2* ^Sm@S:^iE^2 0 0 33^J&$n 
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5 Sift 2 0 0 2, WM@RrXi3ll2 0 0 3 £5\ZUz?X b 2 0 0 4, 2 

0 0 5£»®lfr3 (010 (B)). 

->y-r<g> (010 (c))o fc&m&mmmMmmz&r)U5?zb&m$i'rz> 
uT^tfecD^^XT^^fieb, y— h««Rt*e*2 o o 2, ^sfusstxij 

^T77'»^CJ:0 l/^X h^TS. (011 (A), (B))» 
15 KiOIgtiOy- h*ffiJttfiE«2 0 0 2, ^»*@R^gBH2 0 0 3 
§5gj£TS. «C*y— h*«RCffi!lft2 0 0 2. $Stt4iRlX£lft 2 0 0 3$ 
im##ttt^'jyT> (Mo), On), 9>*)V (Ta), ^> 

^XfXW), 7nA (Cr), 7-'l'5-7A (Al), fP3 (Cu), (Nd) 

S^trr^S-tfA (ai) ^n&©^IS)ttt^Oc};5^fiM 

^a>ig> cvd^ (fc^m.tt&.i&m m(D^<D^mz^fr), y-Meimu 
006 (®ii (o)o *nmm\z&\,>Ttey- mnmuk2 o o 6 
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*6^»0*S U/t^'J>m LP («JE) CVD*£, y^XTCVD 
IMF) 2 5~8 Onm (^Ktt3 0-6 Onm) ©Jf££-r*Ste 

5 12 00 7 shirrs. mmm^Mftm 2007 tt^asmaiitKiftaisns 

*^S¥iMT*D, MISSIS 2 0 0 l±©^ifffc»«-r*. 
T^^^Mil (Xy^>4f#jfcgt) 2 0 0 8Mn (012 (B)). 

09^, «ffl&*«_bCD£®K:j&Jfrrs (012 (O). 

15 2 0 1 0, 2 0 1 lMt§ (013 (A)). /5:*y-7 • h*H>ltR 
tf@28S2 0 1 0, 2 0 1 ia, BIO (A) 7iS0 1 1 (B) iZ^Vtc^f— bM 

mx.zmm2 002, $LZfmm 2 003 iimm\z/^— -ytr&nz. 
\£&\,*o v—7s - h v< >mm^.zsmu 2010, 2011 ©atei* 5 ~ 2 5 
Mm@^-ejii®-r^. Mtev— x • bu^ >mM~m$MU2 010, 2011 

20 *Mt5#»ibTtt, ^-hta »«Ub-R«*:iE*1^5 s > (Mo), 

> (Ti), ^>^;U (Ta), ^>^X^> (W), ^dA (Cr), y;U^-^A (AO, 

m (cu), (Nd) ^trr^n^A (a i ) m^. z-ftzomms. 
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J£(DWi. V— X- F V'i >%MJkXMSM. 2 0 1 0, 2 0 1 lm^tLT, 

nm(Dmmm^n^^mm7tmf)mija^nrc^m^mi^m2 o o 9*5«fc 

Xy^>^£fr5 (013 (B))o ^*;W£j&^}~43V>Tte, Htfl3.^^^;V 
fiMSJB (Xy^>^Jtm) 2 0 0 8tC«fc^X. t&BB^ir*;i'fiU»BI (X-/3=- 
>tfW±m> 2 0 0 8T^^14^^g2 0 0 7»X7f>^n)5:^, 
$£>l£ CVD fe^^»©^ffit<fcO, §112 0 1 2£^/*rT3 (01 3 

10 (c))o ^mmmxte. §112 o i 2izisX±m.f£T-vcvDmz&r)g.fcm 

©T'^X^&Mt, rii2 0 1 2 ©ly^^TOi, a^^hafc— ;p 
20 13$Mn (HI 4 (A))o □>^7h*-^2013©m #X 

20 ^©^> m^mmmummiz^ 0. mmm 2014 &mj£T% m 1 4 (b» . 
0 (a) Mil 1 (b) (c^b^y— hm«Rtfffi«2 002. ^mmmms 
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SBH2 003 tmm\z/V7--><!f&ftv z. tTMtTfei^. mmmmm 
2 o 1 4<Duntvxno a»fc>r>s?#A»rt;xx«&&x mfc-ov^vi* 

m<£&®&& (ln 2 0 3 ) -ZnOK Wifcmm (ZnO) #©MBJ^«^ S&fc*^ 
'J^tXMo), ^XTiK ^>*^ (Ta), ^>^Xf>(W), ^OA(Cr), 
5 7;^-^A (AlK ffl (CuK **5>A (Nd) $r^tf A (A 1 ) 

?&Mmmmiz£^TftmisX&&^Z\h\ZW51zX%ti:^ 0 
mWM2) 

Ui?X h"7X^^Vifc7t hU W?7 -<—'7U't7.%:±<m^Z>Z\hU< 
*il7>^'(TFT) &f£»*r5 JUT. 

lh7>^^ (TFT) (Df^^Tab^o 



r \ 
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HJrfcigtt-f h«@K:tf@2igl3 0 0 2 , ^M@S.tK@S^ 3 0 0 

3Sr^-r^ (015 (A)), bm@S.^I2H3 0 0 2 ©HipgW: 5 ~ 5 0 

y— h«@^@BH3 002, w*«@s.^@aiii 3 o o 3*^^^n 

J!^_tODX@^«tD^r— b«@R^BBH3 0 0 2, 3 0 0 3 

fcSsy— b«@S:^@HIS 3 0 0 2, ^»m@2tt*IBI§l 3 0 0 3 £r 
15 Mt^tl.TtttUy^ (Mo), (TO, ^>^;i/ (Ta), ^> 

if7s"r> (W), ^OA (Cr), 7;i/S ~^A (Al), .<g (Cu), *3"^A (Nd) 

^-atrT;p^— (ai) *m>, cme>omg*fe«^<Dj;-5^#m^ 

20 0 0 4&&&r& (01 5 (B))„ *||.Jfi«-K:*VVT«y-M&««-3 0 0 4 
tit, ^JEETX CVD feiaDfftiil^I^tS^ ^S^J^Xtt 
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2 Z>\Z'jk%\<Djjm U/V^U>^ LP (Mffi) CVDfcfc. y^XTCVD 

tcJcO 2 5~8 Onm (If *L<tt3 0-6 Onm) ©J5IST?Stt¥*# 

13 0 0 5 &j&m-rz>o &m&*m#m 3005 «#aK^*«tic«*stis 

d v tffiiit 3 0 0 i±<D±m\zm&'Tz>(mi 5 <c))o 

3 0 0 6^ffiKt5 (016 (A))o i?t^Mll3OO60«cH 
10 S/n^^'J^-, T^/Pv-^-feX^r^^^^U^- (MSQ), 

^tx^t^t^UT- (hsqk 7K^bT;i/^;vx;nrx^^-^rit>^ 

|J7- (HOSP) «*JBVVTfc&V>. 

0 7£. SfflSSKiO^iSKlJBJfc'rS (016 (B))» 

3 0 0 8. 3 0 0 9^Mt5 (016 (O). ZL<Dm&*>WM&£fcZ>t&ffi& 

57 j — ^Dt7S^Ri:U^. V — X • H K >m@RrKiHH 3 0 0 8 , 

3 0 0 9<D^4i«5-2 5 /im Sfln?»«-r*. MfBV-X - HK>SIR 
20 t)«^3 0 0 8, 3 0 0 9 ^f^tSW^LtH y- h«@. iB«-t^«- 

^^EU^> (Mo), (Ti), ?>?)V (Ta)v *>#7>t> (W), *n 

A (Cr), TJl^-^A (AO. « <CuK.*:TS?Z» (Nd) £-^frT;i^ ~? A 
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^-0t> V— X- FH >m@&tf@2H3 00 8, 3 0 0 9$77^t L/T\ 
5 3 0 0 5 ttrlS^JEETi^^^y^Xv^^^^^-r 

X-/^>^£fr5 (017 (A)). ^^^;V^SI5(C^ViT«, MIB^^^;W 

Ml (x-/^>^#itm) 3 0 0 6tc£^T, iWE^^'iRiiisi (x-^ 

>^lLM) 3 0 0 6T0i«tt^i#:l3 0 0 5 »Xy 3=->^$nfc:^. 
10 CVD &fc£&*n©^$3cfc«fc?K ri!3 0 1 0&1&J&TZ> mi 7 

(B))o **3tt«T?tt, M13 0 1 0£bT:fcftffiTTCVD^b«kD3Mb& 

gl^^tl^O^XTSMl, l/^h/^->3 0 1 2<7>jg^TV> 
fcV>««l*3 0 1 OOXy^-^&frS. JKZ)^-5lClL/Tn>^^ ;|/3 
0 1 3&j&!$'rZ> (11 7 (C))o U>&>7 h7}s— 0 1 3<Z>&tt, #XdSE 
^m@r B 1{C^in-r^^^^«ffi#^ii0-r?>^<i:T, 2. 5-3 0Mmg^: 
20 ^fiTT £ £ b W 0 

^-©^ x/t-/^^o^©^ic<fct), i«ii^a:«<m3 0 1 3,&& 

Mli^St^ltS (018 (A))o ^®^m@©*m£LT JTO (@Kb-f 
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>v"7A&ffcXXl^&K Blft-f ^^a^A^flSffitt*^ (ln 2 0 3 ) " ZnOK 
mitm.®t (ZnO) fOi^iti. *fctt : EU^> (Mo), (Tl). ^ 

(TaK ^>^X5=-> (W)> ^OA (Cr), 7)IS.=lV& (Al), <H (Cu), 

^v'a (Nd) ^r^trT;U5-^A (a i ) ine»o«i*fd^o 

(018 (B))o ^SlCHufB^JBET^^^^^^X^^^^S^WT^y^ 

x^mmmw&m^TUVt<D77X~?&i&f&i<, u^xh/^->3o 120 

SoTV^ViH^mTO^^Xy^>^im*T^ (018 (C))o ^LTffrfB 

h/^->3 0 1 4£7y ^>^R£St"<5;i£K:«fcDx ®^*@3 0 13^ 
(0 1 9)o 

|^^©f^m7j^^^^^« (EL (xl/^7 hn -;i^*yfe 
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5 mmw3) 

fett^^jEEig^T \z& ^7X^4?^$tt§/7 x^mmmm &m\* 
10 m2 7 ^mmvT^mmommm^mm'r^o zommmte. ^t^x^? 

!©Ilh7>^^ (TFT) <Dftmjjm°v&z>o 

$f> *4£3 l o i±iz. T i ^tr^m (S^-T) &J&mTZ>o z\z-c 
te, ^7XSt±t 5 nm^T©T i fi^ltfc^ Z\mzf&mztlZ>'h 

o-efct&Uo t i &<£tsmm&f&m'tz>zt\z&'DT. mzmmun^tsm. 
15 &m&t±mT%z£\z&vTmf&tsft&mmm£mfo£.<DmM&*mtbz>z£: 
^t-^^o M^mm^^-r^i^JcT i ^^-fb^nxT i o 2 tc^ 

(S i N x ),^«y'Ja>(S i O x N y ) (x>y), SMbBMfcS'U 3 >(S 
20 iN x O y ) (x>y) (x v y= 1 , 2 • • •) ©lfeIMf^lTfe<k 
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2> (02 6 (A)). iiffiilt^AgSffi^^ £nfc:l&5££n£ *>©T 

Vi 0 fi&tC Au. Cu, Ni, Pt, Pd, Ir, Rh, W, A K Ta, 
Mo, Cd,.Zn, Fe, Ti, Si, Ge, Zr, Ba^CD&fi, AD^> 

ft'>U3X i^TJ^Z^A, ^fts3^>, &ik&>?)l (TaN : Tantalum 
20 Nitride) ^*^^trie«ttX*4««*©4*rK & § £ * ^« 
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teMlf^f ^iJ;^. —MizlsT. I TO, IT SO, *T 
«^X*»iifc*0Xtt»!RS*fea^©«r*tt-5'-5 OmP a • s, 
j§JKKl»«IXtt»tt$i3:fca«<»©«ifttt5'-2 OmP a - s, &&mm\zm 
5 «?Xtt^$tfe«ll0^«:l 0-2 OmP a • sTS5. Sfc, 

«kvi„ -Mtbx, ito, itso, #«k>$^a, *r«^'x&»«fi3;» 

10 iX^t$tfcMft®Mi5~5 OmP a • s, «&»«M£##XfcJ:«' 

t$tfc«Mgtt5-2 0mPa • s. &&mmiz&mx.\±ftWL2-&fc. 

a^ft©ttltttlO-2 0mPa' sT?*5. 

15 «2 5%, 2 3 or, l^flilfc^ eintc^^n^'bO'r 

te&H, ^RtffiS£l£«fcoT^Ig|3 1 0 2&B&Vfcmz, O 

£K±<Dm&j:m&mx. y-Mi3io3!&tM$n§ m2 6 <B» e & 

CMP (ft#tt«tttt9F*) ' & lyfA'/i', "J7D-, ^ 

mty>><Dm®&fr. /htxxa*^, cvDic«fc^M^s> if— 
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y-hmU3 1 0 3±KI, ^r-hi^tl3 10 4^t5 (0 2 6 
(C))o HJLTfcJU mm&l 1 0 nm©tfbglbSil (S i ON) Sr. Zf^X 

5 JPj&U 0 0-40 0 nmCDgfc&iH (S i N x ) */1y^U >tr&1ZE(D 

^t^'-h^ 3 1 0 4_ki£,¥S#:Jgl3 1 0 5MT5(02 6 (C))» 
CCTH If^lO-SOOnmiiDtST^^TX^UnXSAS) Bl 

15 -g&GD^fcte, 0. 5~2 0 nm©^^&Sr^^-e^D. 0TiHm^¥^#: 

-r&Lznz (ill), (2 2 0) <Dmffi¥-?&mmzn%zi^o'fem%:m 

20 AO^r>$'M< l^%Sfc«^ne4_b^WbXV>^, 0 

tiTt^r^^UnMl SiH 4 , Si 2 H 6 , SiH 2 Cl 2 , SiH 
C 1 3 , SiCl 4 > Si F 4 &£roi«^S^7X-7CVDSia^t^ 
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